remained negative throughout the study period. After being initially negative, she developed increasing titers of antibodies against citrullinated fibrinogen, but remained negative for anti-Sa and all of the linear citrullinated peptides tested.
These data suggest that onset of clinical synovitis was heralded by an expansion in ACPA isotype usage, along with epitope spreading to nonlinear cit-fibrinogen-associated antigens. Interestingly, as shown in Figure 1 , the autoantibody levels continued to rise despite amelioration of the clinical symptoms with pregnancy. This observation implies that the clinical improvement typically seen during RA pregnancy may not necessarily reflect an attenuation of the underlying autoimmune mechanisms, at least at this early stage of the process. shown on Y1 axis, and levels of IgG1-ACPA and anti-CCP2 shown on Y2 axis. Approximate cutoff level determined using 30 healthy controls is indicated by broken line. There is an increase in the titers of all ACPA over the study period, with IgA-ACPA and anti-cit-fib both becoming positive after onset of articular symptoms.
In contrast to the findings reported in studies of early RA, the synovium demonstrated normal sublining architecture and minimal microvascular changes. The synovial lining layer was markedly abnormal throughout multiple samples, with the lining cells appearing to float in an amorphous extracellular matrix (Figure 2A ).
Immunoperoxidase staining revealed the presence of an occasional CD3-positive cell without aggregates, but no CD19 cells. CD68 and CD55 staining were present in the lining layer, and CD86-positive cells were scattered throughout the sublining. Staining using a polyclonal anti-citrulline antibody (AP064, GemacBio) to detect citrullinated proteins demonstrated intense staining of the synovial lining cells ( Figure 2B ). Immunofluorescence studies showed staining of the lining layer for IgG, IgA, C3, and fibrin ( Figure 2C ), suggesting that the synovial lining layer 
